Songbirds respond to initial playback of a recorded conspecific song in numerous ways, from changes in gene expression in the brain to changes in overt physical activity. When the same song is presented repeatedly, responses have been observed to habituate at multiple levels: molecular, cellular and organismal. Core criteria of habituation have been established at each level, although in no case have all the formal parameters been rigorously measured. At the level of overt behavior, classical field studies showed that territorial birds respond to the song of a potential challenger with a variety of behaviors, and many (but not all) of these behaviors decline with repeated stimulus presentation. More recent laboratory studies have defined analogous responses to song presentation in the zebra finch (Taeniopygia guttata), the dominant species in current molecular and neurobiological research and one that does not use song for territorial defense. Studies in the zebra finch have also demonstrated activation followed by habituation of responses measured at both electrophysiological and molecular (gene expression and signal transduction) levels. In all cases, habituation is specific for a very particular stimulus -an individual song presented in a particular context. There are strong correlations between habituation measurements made at these different levels, but some dissociations have also been observed, implying that molecular, electrophysiological and behavioral habituations are not equivalent manifestations of a single core process.
Introduction
Habituation is one of the most fundamental forms of adaptation to experience (Harris, 1943; Thompson, 2000; Thompson & Spencer, 1966) . Songbirds (oscines of Order Passeriformes) are uniquely attractive subjects for study of how organisms adapt to natural experience. There are roughly 4000 extant songbird species, spread across diverse terrestrial niches, and many species are easy to observe in their natural habitats. Thus songbirds have become great focal points for both formal behavioral ecology and casual birdwatching. A few songbird species -most notably the Australian zebra finch (Taeniopygia guttata) -have been domesticated and are well adapted to laboratory studies. Appreciation for the cognitive complexity of songbirds is growing with discoveries of complex social structures, tool making abilities and sophisticated communication systems (Emery & Clayton, 2005) .
Songbirds are also one of the few animal clades apart from humans to engage in robust learned vocal communication. In most songbird species, the young male must learn to reproduce the song of one or more tutors; studies of this aspect of developmental learning represent one important tradition in songbird research (Zeigler & Marler, 2004) . Another strand of research has focused on the use of song by adult birds in social recognition. It is in this latter context that the concepts of habituation most resonate. Song has a role in territorial defense, reproduction and possibly other aspects of social organization in colonial species (Marler & Hamilton, 1966; Thorpe, 1968) . Birds respond to the singing of other birds, and these responses change with song repetition. The term ''habituation" has been used to describe both overt behavior and the behavior of specific physiological measurements, in both field and laboratory studies of birds responding to repeated playbacks of recorded birdsong. We will review these diverse phenomena in this article, leading up to a consideration of how these observations inform an understanding of habituation more generally.
Habituation of behavioral responses to song in the field
For territorial species, a major function of song is to announce and defend the occupation of a particular breeding territory. Competition over territories can be fierce, but may lead eventually to a relatively stable social order where neighboring males in adjacent territories come to recognize and acknowledge one another through often-complex rites of singing and countersinging. If a
